Background: Volume expansion therapy is widely used in clinical practice, whether expansion therapy has a certain effect on the recovery of neurological function in patients with ischemic stroke is very worth exploring. Our aim is to explore the value of dextran injection in patients with acute ischemic stroke.
Introduction
In the early stage of acute ischemic stroke, increased blood volume can improve cerebral blood flow and possibly increase oxygen exchange in brain tissue [1] [2] . This physiological effect may be more pronounced in patients with hypovolemia. Moreover, some clinical observations indicate that hypovolemia is common in patients with early ischemic stroke [3] [4] [5] . In the past, researchers always hoped that hemodilution could increase patients' blood volume, reduce blood viscosity and increase the oxygen carrying capacity of brain tissue, so a large number of clinical trials were carried out. These clinical randomized trials selected albumin, dextran, hydroxyethyl starch, etc. as expansion drugs, while the control group used conventional treatment or crystalloid. However, these clinical trials have not yet reached a satisfactory conclusion [6] [7] [8] .
Nevertheless, this unconventional treatment is still widely used in clinical practice. Therefore, whether expansion therapy has a certain effect on the recovery of neurological function in patients with ischemic stroke is very worth exploring. The purpose of this study is to further explore whether the treatment has potential application value by evaluating the therapeutic effect of expansion therapy in the acute phase of ischemic stroke.
Materials and Methods

Subjects
Retrospective analysis of 101 patients with cerebral infarction who were admitted to the Department of Neurology, Taihe Hospital, Shiyan City, Hubei Province from August 2018 to May 2019, including 57 males and 44 females, with an average age of (61.1 ± 12.2) years old.
The diagnosis complies with the 2018 version of the Chinese Acute Ischemic Stroke Diagnosis and Treatment Guideline issued by the Chinese Medical Association Neurology Branch Cerebrovascular Disease Group. Inclusion criteria are clinical manifestations of acute ischemic stroke without thrombolytic therapy. Exclusion criteria include patients with heart failure, liver and kidney dysfunction, pulmonary edema, hyponatremia and other diseases.
There were 52 cases in the expansion treatment group and 49 cases in the control group. There were no significant differences in gender and age between the two groups of patients with cerebral infarction at the time of enrollment. This is a retrospective analysis. According to the local law no ethical approval was needed for such an investigation Evaluation of Volume Expansion Therapeutic J Neurol Res. 2019;9(3):23-27
Methods
Assessment of vascular stenosis
All patients underwent transcranial Doppler color ultrasound (TCD) and digital subtraction angiography (DSA) to determine the degree of cerebral vascular stenosis. According to the degree of stenosis, the stenosis was divided into non-stenosis, mild to moderate stenosis (< 70%) and severe stenosis (≥ 70%)/occlusion.
National Institutes of Health Stroke Scale (NIHSS) score
Patients' NIHSS scores were assessed on admission and discharge, respectively. The specific scoring method of the scale: each patient with acute ischemic stroke was scored according to the scoring rules by two attending physicians who were familiar with the NIHSS, the final result was the average of the two.
Treatment methods and grouping
The patients in the control group were treated with standard acute ischemic stroke treatment methods, namely anti-platelet aggregation (aspirin), lipid regulation (rosuvastatin) and free radical scavenger (edaravone). The patients in the expansion treatment group were expanded on the basis of the above, used low-molecular dextran injection 250 mL intravenous infusion once a day for more than 1 week.
Statistical processing SPSS 22.0 software was used for data statistics. The count data were expressed as absolute numbers, and the comparison between groups was performed by χ 2 test. Measurement data were expressed as (± standard deviation (SD)), and independent data t-tests were used for comparison between clinical data groups. In addition, we performed a multivariate logistic regression analysis of the overall data. The test level is α = 0.05. The effects of various factors on NIHSS scores before and after treatment were evaluated by odds ratio (OR).
Results
Summary of clinical data
We collected the basic clinical information of patients in the expansion treatment group and the control group, including gender, age, past history, systolic blood pressure level at admission and discharge, NIHSS score at admission and discharge (Table 1) . Through statistical analysis, we found no significant difference in these clinical data (P > 0.05).
Comparison of treatment effect between the two groups
By comparing the improvement in NIHSS scores at the time of discharge between the patients in the treatment group and the control group (Table 2) , we found that there was no significant difference between the two groups. (χ 2 = 1.703, P = 0.192).
Evaluation of factors affecting the improvement of NIHSS score before and after treatment
Because there was no significant difference in NIHSS score Liu et al J Neurol Res. 2019;9(3): [23] [24] [25] [26] [27] improvement between the two groups at discharge, we also used multivariate logistic regression analysis to further explore whether influencing factors including age, gender, NIHSS baseline score, pre-treatment systolic blood pressure, hypertension, diabetes, coronary heart disease, cerebral artery stenosis degree and the influence factors of treatment, etc. have a positive effect on the improvement of NIHSS scores in all patients. The results showed that the influencing factors were no significant statistical significance (Table 3) .
Discussion
Based on the above results, we have not found that expansion therapy has a positive effect on the neurological function recovery of patients with acute ischemic stroke, which is consistent with most of the current studies [3] [4] [5] , although theoretically, expansion therapy may improve blood perfusion in the ischemic area of patients with acute ischemic stroke and this view has been supported by some clinical or basic research [9] [10] [11] [12] [13] . However, as the relevant clinical trials continue to develop, we are getting more of the opposite conclusions. For example, as early as 1998, Aichner FT et al [14] , through a multi-center clinical trial in Australia, believed that although expansion therapy was safe, it had no advantages in improving neurological defects and long-term prognosis of patients with acute cerebral infarction. In another systematic review, Asplund K et al [15] concluded that hemodilution therapy had similar advantages and disadvantages for the treatment of ischemic stroke, and all the included studies could not confirm that it can improve survival and functional prognosis.
In the expansion treatment, in addition to the use of dextran injection, there is also the use of albumin, is there any expansion? The Acute Stroke Albumin Research Clinical Trial (ALIAS) is a large-scale multi-center clinical trial conducted internationally in recent years, although phase I clinical trials have yielded favorable conclusions [16] , but in the subsequent phase II trials, researchers thought [17, 18] ischemic stroke patients with intravenous albumin treatment didn't improve patients' prognosis after 90 days, but also increased the risk of intracranial hemorrhage and pulmonary edema. Some people even thought that increasing the dose of the expansion agent in the early stage of acute ischemic stroke might be detrimental to the recovery of nerve function [19] . As for why the above results are produced, there is no clear reason for this. Some scholars believe that excessive hemodilution may lead to decreased hematocrit and thus affect its oxygen-carrying capacity [20] [21] [22] [23] . In addition, expansion therapy may aggravate cerebral edema in the acute stage of ischemic stroke.
In addition, as this study is a retrospective analysis, there may be some differences among all the included patients in the time of onset, timing and duration of administration, treatment of other combined diseases, etc. which may have an indirect impact on the included data and its analysis results. In addition, although the degree of cerebral vascular stenosis was analyzed and compared in the multivariate logistic regression analysis of all patients, the pathogenesis, such as TOAST type and infarct area, was not further stratified. Therefore, these Evaluation of Volume Expansion Therapeutic J Neurol Res. 2019;9(3):23-27 problems need to be solved in future studies.
Conclusions
In this study, it was considered that the application of expansion therapeutic drugs (low molecular dextran) on the basis of conventional drugs (including antiplatelet aggregation drugs, lipid-regulating drugs, brain protectants, etc.) in patients with acute ischemic stroke could not effectively improve the degree of neurological impairment. We expect that a large sample of prospective clinical trials will be conducted in the future to explore the potential value of expanded drugs in the treatment of ischemic stroke.
